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COMPARATIVE STUDIES OF HUMAN MELANOCYTES IN
SKINS OF VARYING DEGREE OF PIGMENTATION*
FUNAN H U , M.D.** and PATRICIA F . LESNEY**

The color of human skin appears to be dependent on a number of factors
which include (a) the thickness of epidermis, (b) amount of blood supply and
degree of vasodilation, and (c) amount of pigments. On the basis of their studies,
Edwards and Duntiey' state that the color of normal human skin takes its origin
from five primary pigments, i.e., melanin, oxyhemoglobin, reduced hemoglobin, carotene
and melanoid. The amount of melanin pigment in the skin, however, is the chief factor
which determines the degree of coloration of the human skin of different races.
In an earlier paper,' the difference in morphology and staining reactions of the
melanocytes of darkly and lightly pigmented skin was discussed. This comparison
was extended further in this study.
MATERIALS A N D METHODS
The preputial skin of infants of varying degree of pigmentation was explanted in
vitro with the roller tube tissue culture method.' At the end of three to four weeks
incubation, when usually epithelial sheet outgrowth was established, the explants which
were embedded in the plasma clot on the coverglass were removed from the culture
tube to be processed for cytological examinations. The topmost part of the explant
which consisted of the keratin and superficial layers of the epidermis of the skin
became loosened from the underiying epithelium and could be removed by careful
lifting of the part with a pair of fine forceps. The remaining explants together with
the outgrowing epithelial sheets were then ready for various histochemical studies which
included dopa," silver,' gold,' May-Gruenwald-Giemsa' and supravital methylene
blue staining.'
RESULTS A N D DISCUSSIONS
Among the various staining procedures employed in this study, the ammoniaca!
silver nitrate technic described by Masson but modified slightly in our laboratory for
tissue culture preparations proved to be the best. The melanin pigment in melanocytes,
epithelial cells and occasional fibrocytes in the culture was visualized in the form of
black silver deposits. The melanocytes in the original skin explants were found to be
invariably larger and more polydendritic although they may or may not be more
darkly stained than those in the outgrowing epithelial sheets (Fig. 1-3).
Although the differences in morphology and staining reaction of the melanocytes
were not very apparent in skins which varied only slightly in their degree of pigmentation, the melanocytes of the darkly pigmented skin were always larger, more dendritic
with secondary branching and more strongly argentaphilic than those of the lighter
colored skin. The amount of melanin pigment was also found to be more in the
epithelial cells of the darkly pigmented skins (Fig. 3, 4 ) . These findings confirm the
observations of Hu et aP in that the functional activity of the pigment cells correlated
with the size of the cells, their shape, and complexity of their dendrites.
** Department of Dermatology.
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Figure 1
Negro skin culture. Silver. lOOX. Original skin
explant at the right lower corner. Remainder is
outgrown epithelial sheet with many melanocytes
in between. The epithelial cells are only barely
visible, their intracytoplasmic melanin granules
which stained black help to outline the position
of their nuclei.

Figure 3
Negro skin culture. Melanocytes in the outgrowing epithelial sheet. Silver. Phase microscopy. 430X. The melanocytes in this area are
smaller and morphologically less complex with
bipolar or tripolar dendrites in contrast to those
in the explant portion where they are mostly
polydendritic. Also note the unstained epithelial
cells in the background with perinuclear silverpositive melanin granules.

Figure 2
Negro skin culture. Silver. 430X. This shows
the "syncytial" arrangement of the large polydendritic melanocytes in the skin explant after
removal of the topmost layers of epidermis.

Figure 4
White skin culture. Melanocytes in the outgrowing epithelial sheet. Silver. Phase microscopy. 430X. Compare with Fig. 3. The melanocytes are definitely smaller and less dendritic.
Note also the scarcity of silver-positive granules
both in the melanocytes and in the epithelial
cells.

Staricco' demonstrated larger and more dendritic melanocytes in skin which was
treated locally with thorium X. This again confirms the correlation between the pigmentforming activity and the morphology of the pigment cells.
CONCLUSIONS
the

Our study indicated a definite correlation between the size and morphology of
melanocytes and their pigment forming activities. This basic information may
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be utilized to evaluate the effects of agents which either stimulate or inhibit this
specific function of the pigment cells.
The authors express their appreciation to the staffs in the Department of Obstetrics and Delivery
Rooms for their cooperation in supplying the skin specimens used for this study.
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